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PROBLEM TO BE SOLVED: To prevent the formation of 
a mutually high resistance state by the formation of 
titanium silicide resulting from narrowed width of the 
gate of a MOSFET. 

SOLUTION: The second layer of polysilicon film, having 
the width wider than a polysilicon film 4, is formed on the 
first layer of polysilicon film 4, which prescribes the gate 
width of a MOSFET, and on the side wall SiN film 6 
through an Si02 film 8. The second layer of polysilicon 
film is silicified, and a titanium silicide layer 12 is formed. 
By setting the width of the second layer of polysilicon 
film inside the side wall SiN film 6. the second layer of 
polysilicon film and the side wall SiN film 6 function to 
the Si02 film 8 as an etching mask when an aperture is 
formed for a silicide process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device with which it has the gate dielectric film formed in one 

principal plane of a semi-conductor substrate, the 1 st conductive layer which consists of the 

polycrystalline silicon formed on said gate dielectric film, and the 2nd conductive layer which is 
formed on said 1 st conductive layer and consists of silicide broader than said 1 st conductive 
layer, and gate electrode wiring is formed of said the 1 st conductive layer and said 2nd 
conductive layer. 

[Claim 2] Said 2nd conductive layer is a semiconductor device according to claim 1 currently 
formed in contact with the side-attachment-wall insulator layer top of said 1st conductive layer 
and said 1 st conductive layer. 

[Claim 3] The semiconductor device according to claim 1 or 2 said whose silicide is titanium 
silicide or cobalt silicide. 

[Claim 4] The process which forms gate dielectric film on the 1 principal plane of a semi- 
conductor substrate, and the process which forms the 1 st conductive layer which consists of 
polycrystalline silicon on said gate dielectric film, The process which forms the 1st insulator layer 
all over said semi-conductor substrate, and the process which performs anisotropic etching to 
said 1 st insulator layer, and forms a side-attachment-wall insulator layer in the side attachment 
wall of said 1st conductive layer, The process which forms the 2nd insulator layer all over said 
semi-conductor substrate, and the process which performs anisotropic etching until said 1 st 
conductive layer is exposed to said 2nd insulator layer. The process which forms a 
polycrystalline silicon layer all over said semi-conductor substrate, and the process which 
carries out patterning of said polycrystalline silicon layer, and forms a polycrystalline silicon layer 
broader than this 1st conductive layer on said 1st conductive layer. It has the process which 
forms the refractory metal film all over said semi-conductor substrate, and the process which 
heat-treats on said refractory metal film, silicide-izes said broad polycrystalline silicon layer, and 
is made into the 2nd conductive layer. The manufacture approach of a semiconductor device 
which forms gate electrode wiring which consists of said the 1 st conductive layer and said 2nd 
conductive layer. 

[Claim 5] The manufacture approach of a semiconductor device according to claim 4 that said 
refractory metal is titanium or cobalt. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which has gate 
electrode wiring of the structure where the laminating of the silicide layer was carried out on the 
polycrystalline silicon layer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, many so-called polycide wiring of the structure 

which carried out the laminating of the silicide layers, such as titanium silicide (TiSi2X on the 

polycrystal (Pori) silicon layer is used for gate electrode wiring of MOSFET. 

[0003] For example, as shown in drawin g 10 , the polish recon gate 1 02 is formed through gate 

oxide 101 on the silicon semi-conductor substrate 100, the titanium silicide layer 106 is fomned 

in the upper layer of this polish recon gate 1 02, and gate electrode wiring is constituted. 

[0004] In addition, the example of illustration is MOSFET of LDD (Lightly Doped Drain) structure, 

and is the so-called salicide process (self aryne silicide process: Saiicide(Self-Aligned-Silicide) 

Process). The front face of the source and a drain diffusion layer is also silicide-ized, 

respectively. 

[0005] That is, the high concentration diffusion layer 105 of the pair which mainly constitutes the 
source and the drain of a transistor is formed in the surface field of the silicon semi-conductor 
substrate 100 in self align with the side-attachment-wall insulator layer 104 which the low 
concentration diffusion layer 103 of a pair was fonned in self align with the polish recon gate 
102, and was prepared in the side attachment wall of the polish recon gate 102. 
[0006] In a salicide process, it heat-treats by forming metal membranes, such as titanium, all 
over this structure, for example, the upper part of the polish recon gate 102 exposed from the 
side-attachment-wall insulator layer and the surface field of the source / drain diffusion layer 
are silicide-ized to coincidence, and the titanium silicide layer 1 06 is formed in each part 
Thereby, the reduction in resistance of gate electrode wiring and low resistanceHzation of the 
surface field of the source / drain diffusion layer which takes contact behind are constituted. 
[0007] It is p although the example of CMOS structure is shown in drawin g 1 1 . - The common 
gate electrode wiring 202 is formed ranging over p well 200a and n well 200b which were 
prepared in the silicon semi-conductor substrate 200. And n+ of the pair which serves as the 
source of a nMOS transistor, and a drain in the silicon semi-conductor substrate 200 of the both 
sides of this gate electrode wiring 202 in each component field detached by the component by 
field oxide 201 p+ of the pair which serves as the source of a pMOS transistor, and a drain at a 
diffusion layer 203 and a list The diffusion layer 204 is formed, respectively. 
[0008] 

[Problem(s) to be Solved by the Invention] While high integration of a semiconductor integrated 
circuit progresses quickly in recent years, detajled-ization of a component also progresses and 
narrow-width-ization of the gate of MOSFET is also advanced as the end. 

[0009] In order for a place to narrow gate width with structure as shown in drawing 10 , width of 
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face of the polish recon gate 102 must be narrowed, but if width of face of the polish recon gate 
1 02 is narrowed, the width of face of the titanium silicide layer 1 06 on it will also become narrow. 

[0010] However, especially, when line breadth was made narrower than about 0.35 micrometers 
in the case of titanium silicide, compared with the case where line breadth is wide, there was a 
problem of low-being [ resistance ] hard coming-izing. That is, in order for the reaction of 
silicideHzing to advance and for titanium silicide to form low resistance, the phase transition of 
the crystal structure was required, but when line breadth was narrow, the phase transition 
stopped being able to happen easily and there was a problem that the reaction of silicide-izing 
will be completed with comparatively high resistance. 

[0011] Moreover, when manufacturing structure as shown in drawing 10 , those ion is usually 
poured also into the polish recon gate 102 at the time of the ion implantation for forming 
diffusion layers 103 and 105. However, controlling the phase transition of the titanium [ which is 
p mold / which are an impurity in polish recon and n mold impurity especially doped by high 
concentration / impurity with which the arsenic (As), was doped similarly, for example ] silicide 
mentioned above [ for example / boron (B) ], and barring the low resistance-ization is known. 
[001 2] Thus, especially in the conventional polycide wiring, relative high resistance-ization by 
thinning of titanium silicide had become one failure of narrow-width-izing of the gate of 
MOSFET. 

[0013] Then, the purpose of this invention is offering the electrode wiring structure of 
connecting between components other than gate electrode wiring which can perform narrow- 
width-ization of the gates, such as MOSFET, and other gate electrode wiring, and its 
manufacture approach, without narrowing line breadth of silicide layers, such as titanium silicide. 
[0014] 

[Means for Solving the Problem] That the technical problem mentioned above should be solved, 
with the semiconductor device of this invention, it has the gate dielectric film formed in one 
principal plane of a semi-conductor substrate, the 1 st conductive layer which consists of the 
polycrystalline silicon formed on said gate dielectric film, and the 2nd conductive layer which is 
formed on said 1 st conductive layer and consists of silicide broader than said 1 st conductive 
layer, and gate electrode wiring is formed of said the 1st conductive layer and said 2nd 
conductive layer. 

[0015] In the semiconductor device of this invention, said 2nd conductive layer is good to be 
formed in contact with the side^attachment-wall insulator layer top of said 1 st conductive layer 
and said 1st conductive layer. Moreover, it is good that said silicide is ^ titanium silicide or 
cobalt silicide. 

[0016] Moreover, the process which forms gate dielectric film on the 1 principal plane of a semi- 
conductor substrate by the manufacture approach of the semiconductor device of this invention. 
The process which forms the 1st conductive layer which consists of polycrystalline silicon on 
said gate dielectric film, The process which forms the 1 st insulator layer all over said semi- 
conductor substrate, and the process which performs anisotropic etching to said 1 st insulator 
layer, and forms a side-attachment-wall insulator layer in the side attachment wall of said 1 st 
conductive layer. The process which forms the 2nd insulator layer all over said semi-conductor 
substrate, and the process which performs anisotropic etching until said 1 st conductive layer is 
exposed to said 2nd insulator layer. The process which forms a polycrystalline silicon layer all 
over said semi-conductor substrate, and the process which carries out patterning of said 
polycrystalline silicon layer, and forms a polycrystalline silicon layer broader than this 1st 
conductive layer on said 1st conductive layer. It has the process which forms the refractory 
metal film all over said semi-conductor substrate, and the process which heat-treats on said 
refractory metal film, silicide-izes said broad polycrystalline silicon layer, and is made into the 
2nd conductive layer, and gate electrode wiring which consists of said the 1 st conductive layer 
and said 2nd conductive layer is formed. 
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[001 7] In the manufacture approach of the semiconductor device of this invention, it is good that 

said refractory metal is titanium or cobalt. 

[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained according to the gestalt of 
desirable operation. 

[001 9] With reference to drawin g 1 - drawin g 9 , the semiconductor device by the gestalt of this 
operation is explained according to the manufacture approach. 

[0020] first, it is shown in drawing 1 — as — the surface field of the silicon semi-conductor 
substrate 1 — for example, LOCOS — after forming field oxide 2 alternatively and performing 
isolation by law, gate oxide 3 is formed in component formation fields, such as MOSFET 
surrounded by the field oxide 2. 

[0021] Next, the polish recon film 4 is formed in the whole surface, and patterning of this is 
carried out by photolithography and dry etching. At this time, the polish recon film 4 in a 
component formation field, and polish recon film 4' in the other field field with the gestalt of this 
1 st operation in a component formation field On the field field which serves as gate vyidth of 
MOSFET, for example, forms electrode wiring for connecting between the other components to 
the width efface of a= 0.15 [mum] extent etc., in order to secure the low resistance of wiring, 
the width of face of c= 0.30 [mum] extent is processed, respectively. Moreover, thickness of the 
polish recon film 4 and 4* is taken for example, as b= 0.20 [mum] extent. 

[0022] Since the thickness of this polish recon film 4 of the 1 st layer may be thinner than the 
conventional gate electrode polish recon. at the time of that part and micro processing, a 
photoresist is thin, it ends and patterning of a thin line becomes easy. Moreover, since the 
thickness of the polish recon film 4 is thin, defects of shape, such as an undercut, decrease at 
the time of etching. 

[0023] next, **** called the cap oxide film (not shown) offer example, about 0.01 -micrometer 
thickness on the whole surface following the cleaning after the above-mentioned patterning — a 
thin oxide film is generated. The ion implantation of an impurity is comparatively performed on 
both sides of the polish recon film 4 with a dose, and the low concentration diffusion layer 5 of 
the pair in LDD structure is made to form in the part by subsequent heat treatment after an 
appropriate time, using field oxide 2 and the polish recon film 4 of a component formation field as 
an ion-implantation mask. 

[0024] Next, after forming in the whole surface the silicon nitride (Si3 N4) film 6 which is the 1st 
insulator layer, as shown in drawing 2 . anisotropic etching of it is carried out and the side- 
attachment-wall insulator layer 6 is formed in the side attachment wall of the polish recon film 4 
and the pattern of 4*. Although silicon nitride was used for this side-attachment-wall insulator 
layer, other insulating materials, such as silicon oxide film by the CVD method, may be used. 
[0025] Thereby, in a component formation field, full [ including the polish recon film 4 and the 
side-attachment-wall insulator layer 6 of the both sides ] serves as for example. d= 0.45 [mum] 
extent. 

[0026] Next, the ion implantation of an impurity is comparatively performed on the outside of the 
side-attachment-wall insulator layer 6 in a high-dose amount, and the high concentration 
diffusion layer 7 of the pair which mainly constitutes the source and the drain of MOSFET into 
the part is made to form by subsequent heat treatment, using field oxide 2. and the polish recon 
film 4 of a component formation field and the side-attachment-wall insulator layer 6 of the both 
sides as an ion-implantation mask. 

[0027] next, it is shown in drawing 3 — as — the good chemical vapor deposition (CVD) of step 
coverage — the silicon oxide film (Si02) film 8 which is the 2nd insulator layer by law is formed 
in the whole surface by the polish recon film 4 and thickness comparable as 4'. 
[0028] Next, it is Si02 as shown in drawing 4 . While performing the etchback method by dry 
etching to the film 8 and carrying out flattening of the front face, the thickness is decreased 
until the top face of the polish recon film 4 of a component formation field is exposed. 
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[0029] Since the side-attachment-wall insulator layer 6 which consists of SiN functions as an 
etching stopper to polish recon film 4' on field oxide 2 at this time, it is prevented that that 
polish recon film 4' is greatly exposed. Of course, the side~attachment-wali insulator layer 6 in a 
component formation field also functions as an etching stopper. 

[0030] In addition, Si02 to which flattening of the front face was carried out in this way It is 
effective to form the film 8 also to flattening of the whole interlayer insulation film performed 
behind. 

[0031] Next, as shown in drawing 5 , after forming the polish recon film 9 of a non dope in the 
whole surface, patterning of this is carried out by photolithography and dry etching. Although it is 
processed into the broad pattern with which the polish recon film 9 includes the polish recon film 
[ of the 1 st layer ] 4, and top-face top of 4' at this time a little, that width of face can be made 
thick for example, in a component formation field to the part which lengthened the 
predetermined alignment margin from full [ which applied the width of face of the side- 
attachment-wall insulator layer 6 of those both sides to the width of face of the polish recon film 
4 of the 1st layer ]. For example, as shown in drawin g 5 ,.the pattern width efface of the polish 
recon film 9 lengthened for example, makes it d1 =0.35 [mum] extent from full [ full / of the 
polish recon film 4 and the side-attachment-wall insulator layer 6 of both sides of the 1st layer ] 
(refer to drawing 1 ), for example, d= 0.45 [mum] extent, each alignment margin, for example, d2 
=0.05 [mum] extent, of both sides. Moreover, thickness of the polish recon film 9 is taken for 
example, as e= 0.08 [mum] extent. 

[0032] Thus, the pattern width of face of the polish recon film 9 is set up for securing the self- 
align (self aryne) nature to the side-attachment-wall insulator layer 6 of the silicide layer formed 
in the source and a drain field front face, respectively at the time of a next salicide process, and 
maintaining the symmetric property of a transistor inside full [ of the polish recon film 4 and the 
side-attachment-wall insulator layer 6 of both sides of the 1st layer ]. 

[0033] Therefore, when the need does not exist especially, it is also possible to set up more 
greatly than full [ of the polish recon film 4 and the side-attachment-wall insulator layer 6 of 
both sides of the 1st layer ] the pattern width of face of the polish recon film 9. 
[0034] Next, with the gestalt of this operation, as shown in drawing 6 , in order to perform a 
salicide process, after forming a photoresist 10 in the whole surface, patterning of this 
photoresist 10 is carried out with photolithography, and opening 10a is formed on a component 
formation field in the inside like illustration for a while rather than field oxide 2. 
[0035] Si02 of the part which performed dry etching after an appropriate time, using this 
photoresist 10 as an etching mask, and was exposed in opening 10a Etching removal of the film 8 
(and gate oxide 3 and cap oxide film mentioned above under it) is carried out, and the front face 
of the silicon semi-conductor substrate 1 is exposed. Since the polish recon film 9 and the side- 
attachment-wall insulator layer 6 of a component formation field also function as an etching 
mask like illustration, respectively at this time, where a self aryne is carried out to the side- 
attachment-wall insulator layer 6, the part of the high concentration diffusion layer 7 is exposed. 

[0036] Namely, Si02 in opening 1 0a when the width of face of the polish recon film 9 is set up 
outside the side-attachment-wall insulator layer 6, not using the side-attachment-wall insulator 
layer 6 by the SiN film It will depend for the boundary by the side of the gate electrode of the 
film 8 on the mask precision of the photolithography at the time of patterning of the polish recon 
film 9. Therefore, it is very difficult to control it to the symmetry correctly to the polish recon 
film 4 of the 1 st layer which is the gate of MOSFET. On the other hand, the side-attachment- 
wall insulator layer 6 is formed of anisotropic etching, as mentioned already, and the width of 
face is substantially decided by thickness of the polish recon film 4. Therefore, on both sides of 
the polish recon film 4, since the side-attachment-wall insulator layer 6 with very sufficient 
symmetric property is obtained, as mentioned above, where a self aryne is carried out to those 
side-attachment-wall insulator layers 6, in the next Salicide process, the silicide layer of the 
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source/drain can be formed with sufficient symmetric property to the gate by exposing the part 
of the high concentration diffusion layer 7. 

[0037] Moreover, with the gestalt of this operation, so that a photoresist 10 may protect the 
LOCOS edge section of field oxide 2 certainly to a field oxide 2 side While forming opening 10a in 
the part which went into the component formation field side for a while from the LOCOS edge 
section Can take path clearance sufficient between the silicide layers and the LOCOS edge 
sections which are formed at the next Salicide process, for example, it sets at the Salicide 
process. Short-time annealing (RTAiRapid Thermal Annealing or RTPrRapid Thermal Processing) 
with little (there is almost no expansion of the longitudinal direction of the source / drain field) 
diffusion of the source / drain dopant Even when silicideHzation boiled and depended is 
performed, the short circuit between a silicide layer and a substrate can be prevented certainly. 
[0038] Next, as shown in drawing 7 , after removing a photoresist 10, the titanium (Ti) film 1 1 is 
formed in the whole surface by the spatter at about 400A of thickness. 

[0039] Next, as shown in drawin g 8 , perform RTP, the polish recon film 9, the Ti film 1 1 on it, 
and the high concentration diffusion layer 7 and the Ti film 11 on it are made to react, 
respectively, and the titanium silicide layer 12 is formed in polish recon film [ of the 1st layer] 4, 
and 4' top, and the surface field of the high concentration diffusion layer 7 which mainly 
constitutes the source/ drain, respectively. After an appropriate time, the unreacted Ti film 1 1 is 
removed. 

[0040] The titanium silicide layer 12 of low resistance can always be formed, without being 
dependent on the gate width of MOSFET on the polish recon film 4 which specifies the gate 
width of MOSFET with the gestalt of this operation at this time, since the polish recon film 9 
broader than that polish recon film 4 is formed and that broad polish recon film 9 is silicideHzed. 
[0041] Moreover, since the polish recon film 9 of a non dope is silicideHzed, low resistance- 
ization of the titanium silicide layer 12 is not checked with impurities (arsenic etc.) which were 
mentioned above. 

[0042] Furthermore, like this example, if the thickness of the polish recon film 9 is beforehand 
set as about 2 times of the thickness of the Ti film 1 1 , the thing of the polish recon film 9 for 
which ail can be substantially made into titanium silicide (TiSi2), contest non dope polysilicon of 
comparatively high resistance remains in gate electrode wiring by this, and wiring is formed into 
high resistance will be prevented. 

[0043] Moreover, although dispersion had occurred in how to be able to do titanium silicide in a 
nMOS field and a pMOS field for example, since the impurity kinds poured into the polish recon 
of gate electrode wiring in a nMOS field and a pMOS field differed by the former in the case of 
CMOS structure as shown in drawin g 1 1 With the configuration of the gestalt of this operation, 
dispersion hardly generates a nMOS field and a pMOS field in how which titanium silicide can do 
in order to silicide-ize contest non dope polysilicon. 

[0044] Next, after forming an interlayer insulation film 13 in the whole surface as shown in 
drawin g 9 for example, to the interlayer insulation film 1 3, the contact hole which arrives at the 
source and a drain field, respectively is punctured, further, pattern formation of the metal wiring 
14 is carried out so that the inside of those contact holes may be included, and MOSFET is 
completed. 

[0045] As explained above, with the gestalt of this operation, the polish recon film 9 formed in 
gate electrode wiring on the polish recon film 4 which specifies the gate width of MOSFET, and 
its polish recon film 4 is silicide-ized, and low resistance-ization of gate electrode wiring is 
attained. Therefore, even if gate width of MOSFET is made narrow-width by about 0.1-0.35 
micrometers, what could always secure about 0.35 micrometers or more than it, consequently 
was effectively formed into low resistance as width efface of the polish recon film 9, for 
example even when it was for example, titanium silicide can be made to always form suitably. 
[0046] Moreover, since the polish recon film 9 of a non dope can be silicide-ized, for example, it 
is not prevented with impurities (arsenic etc.) which low resistance-ization of titanium silicide 
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mentioned above, and the formation conditions of titanium silicide can be eased on the contrary 
conventionally. 

[0047] In addition, Si02 shown in drawing 6 by the salicide process with the gestalt of this 
operation explained above when the need does not exist especially, although the source of 
MOSFET and the front face of a drain field were also silicide-ized, respectively What is 
necessary is not to perform the drilling process of the film 8 but to silicide-ize only the polish 
recon film 9 of gate electrode wiring. 

[0048] Moreover, although it constituted to the broad pattern rather than it was able to set in an 
above-mentioned example and was able to set the polish recon film 4 of the 1 st layer to a 
component formation field on field oxide 2 other than a component formation field for the 
reduction in resistance of the whole gate electrode wiring When sufficient low resistance-ization 
of the whole gate electrode wiring is attained only in the titanium silicide layer 1 2, the polish 
recon film 4 may be formed in the same width of face as a component formation field also on 
field oxide 2. 
[0049] 

[Effect of the Invention] In this invention, on a polycrystalline silicon layer, the laminating of the 
silicide layer of a broad pattern is carried out, and gate electrode wiring consists of the 
polycrystalline silicon layer. Gate width, such as MOSFET, can be made narrow-width, without 
following, for example, checking low resistance-ization of titanium silicide. 

[0050] Moreover, since polish recon of a non dope was silicide-ized, for example, low resistance 
was formed suitably in that case for example, without being influenced of an impurity, a titanium 
silicide layer can be formed, as a result the formation conditions of silicide can be eased 
conventionally. 



[Translation done.] 
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[0 0 0 4] S^CD0!l«, LDD (Lightly Dope 

d Drain):^3SOMO S F E TT% mm. ^'J-*)--^ F^^a 
•feX (•tr;!'^ • T=y^ly • i^VV-^ F • ^n-bx : Sali 

cide(Self-Aligned-Silicide)Process) 1,0:0. ^COV 

-x&tf F ly-f >m.B^m(ommi>^'(i v Fft^n 

[0 0 0 5] m^. '>v=iiy^mi^mm i o oo^sm 
mc {i. y -> y n ^-y- f i o 2 1 g as^e^tc— 5^ 

y-F 1 0 2<owg{csiten/-c{ii^*fe)ii)ii 0 4 

e^-&6DC. F-7i^i^X^©y-XSt>*FU'l'>^±i: 
[0 0 0 6] "^tU-y-^ K^n-lrXT^ti. m^i£. C<Dm 

[0 0 0 7] mi Ue:> CMO S<§jtC0j^J^^'r)b'«. p 

- ^^'J:3>^#{4:S1S2 0 0lCiattiP)n/'cp'>x;l/2 0 
Oai:n'>x;l/200b htcK^^oTttiloy- hMM 

jg2 0 1 r^m^^m-^nrc^^com'f-mmat. cco^^ 

- h «®iBJ^ 202 (Dmm<0 iy U :n z/^mWWSi 200 

rttc. nMOS h'^:yi/*x^(oy— xRtfKWvi:* 

[0 0 0 8] 

-ffiS^lLT. MOS F ETOy-h03Ri|lft^>jii6e>n 
[0 0 0 9] CT^ff. HI OtC^f^a^^S 

1 0 20i|@^$l5<*r^L?b^*V^*^ v-KUi^UriV^y'-h 

[0 0 10] tc^f)\ mc^ ^^i^i^v^^]^(om 

^itg^. 0. 3 5 /xm@JgJ:C) t$^<-r^ 
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[0 0 1 1] ^/-c. ^ 1 Oti:^-r<J:-93&<§3S^^3g-r^ 

m^. ii^. ffitis 1 0 3;Rtf 1 0 5:^fl5^-r^/c^co 

(fb^ (As) {i:. (Wl^tC F-y^n/-c pli^»e%T*fe 
^smiS^Knv (B) tcltKUT. ±^l.rc^^>iyV 

[0012.] •CCOJii.'D^lC^ -Se*(D#,U*-^,KBaS^T*ti:. 
MO S F ET(Dy—h(Ommito:> I -DCO^mt^ 

[0 0 13] *fg0^<ogm. ^^>->u-9--r 

F E Tm(o^-h(D^^itm7^^f-hmmmm^. 

[0 0 14] 

mmm t mmm 2 (ommm h\c^K>f-v wmmti^m 

[0 0 15] :^^m<o^m{i^mm\iC^\^^x{t. msmz 
^mmmit. satBH 1 (ommm^^xsm?m 1 o:>mmm 

[0 0 1 6} sfc. ^mm^mw^mcommyimx 



m^iyvv--^ i^itLxmzommmtf^nmt^^ 

[0 0 17] *^0^O^aii*^SOl^3l77ffitC:tel.^T 
[0 0 18] 

[0 0 19] ^l-09«:#MLT. J: 
[0 0 2 0] ^ UC^s-Tcir-ptc. 

1 (om^mmc ma\ l o c o s ate j; d . m • 

-€-^0:7^— ;I/FKft:M2T'H^n/cMO S F E m 
[0 0 2 1] :^ffite:^US/U3VP4%Jg^U. 

T'^i. ^??B^Bllg?tc*5tt^>1<U->U:n>'M4 i:. 
J-X^1^i07-<-;bFSi^lc4bHt^5!<U>'U:3VM4' i: 

^^JfMM^Tti. MO S F E TOy-hifi^iS: 
^J;^tfa = 0. 1 5 C/xm] jgjSOiJitC. ^nJ^^il^ 

m^i^. c = 0. 3 0 [^m] gSOilltC^>J?iPX-r 

^/c. 5l<U>'U:3>'^4. 4* OSiiPti. 
b = 0. 2 0 C/im] gfi^f 
30 [0 0 2 2] CO i;igO>i^U>^U:3>'M4C0Mj¥ti:. 

t<o^. wmi}uxM\cy^v\yi^7sYtm<xm^. m 

4cOMi¥:6'^iSV^^OT^ X^y ^^^'^tcZ^i^^— :^ hi? 
[0 0 2 3] ^j^tC. ±fEA^--V^*t^<D^U-->'^ 

^■r^o b*-^?^. y^-)\^Ym{tm2hm^mi&mm 

T. >K'J:^U:3>M4 0MffliJtcitg?6gF-X«T^^!|% 

[0 0 2 4] mc. ±m^^w, 1 cD^fe^MT^^^ftv^u 

n:y (S i3 N4 ) mQ^B&l^fzik. m2{Z7r^t^o 

4* cD/^i$?-~>OffiM[clRiM*gSi^6^ffM*r^o ceo 
«'M*S^^tcci. ^fl:>^Unv^ffli/^/c:6^\ cv Office 
50 <^§^fb'>Ui3>M^, ^Ofl!2<D*fe^i|a«:ffll/^Tfc<t 
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[0 0 2 5] cntci:^. mi^mf&mmc^i^r. ^ku 
u n >M 4 ^ ^(ommcommmmm e t ^^^^rc^^ 

it. m^lS. d = 0. 4 5 ipLtn) mSLtfS:^o 

[0 0 2 6] :iKic^ y^-j\yvmitm2t. m^mf&m 
aMmm]^-xmv^mm<o^:^>mx^ni\ torn 

iOl^JaatCcfct). ^cOgP^i-tC. MO S F E TtOV— XSl 

[0 0 2 7] ^j^^tc. UStC^-Tcfc^tC. XT-'yy;^>'^lx' 
-v^cOMv^ft^Mffl^S (CVD) ffiJ£:J:^^2 0*fe^ 
Kr*fe^gg{bi^U3>M (S i 02 ) ^8^. m?Li£. 

[0 0 2 8] :^^tc. Ig4tC^-rj:-5tC, S i O2 M8tC 
St L K >f X 5^ > i: § X. ^ y ^ o X . 

^<7)affi«r¥S{k-r^ a: ^ fete. ^^Jg^MMO^H U 
U:3>^4 0±®;6'^mtB-r^ST\ ^(OM/P^M'>^Hi 20 

[0 0 2 9] CiD^. :7^-;l/K^{bJi2±OJl<U->U 
n>M4* tcS^LTfi:. S i N;6>^^^{piJil*fe)i^M6 3?)^ 

[0 0 3 0] ft4b\ C<D<J:atcgM3?)^¥tift^n/'cS i 

mitictiLXi>m^r^h^o 30 

[0 0 3 1] :kic. m5lC7nT<^^lc^ :^®tcy>^K— 

yo.KU>'U3>M9^0^L/'cm. Ctl^. :7:3-hU 

ny^4. 4' o±ffi±^#?:jg^»lii££;(DA^->tc'ijp 

^ 6 <D^^hu^rc±^t)^^m^o:>y'y^:< 1/ Y -v— >>^> 

i^ffly^>j?o75-rp<>h-T-t;v. ija^tf. d2 = 

0. 0 5 [/imD g]a^§H/^/'c. <?>J;^tf. di =0. 3 
5 f/im] gg[i:-r^o ^^c. ^i<U>^U:3>^9(7)MJP 
\it. m7L\t. e = 0. 0 8 [/xm] gjehf^o 
[0 0 3 2] C<7)J;-5lc, .1<U>'Ua>M9<D/^i5?— > 

*M^. I S @ U 'J n 4 -^-Ol^ffJJOPJil^eJt 



[0 0 3 3] fitoT. ^OigJ^iljb^^l^^'&tCfi:. 

[0 0 3 4] 06tC^-rJ:aJC. :*:^SgiDJB.^T* 

^/*Xh 1 0^?gfigL/cft. CC0:7:t hlxS^X h 1 0*. 

^?B^Si^±tCF^P 1 0 a^ffM-r^o 

[0 0 3 5]. L3b>^.t^. CiO:?:^- h lx>?X h 1 O^X^y. 
^>^*-vx^i:LTffli/>TF^-<x*y^>^-;g:m\ ^ 
□ 1 0 arttc|itBLfcg|5:y^OS i O2 M8 (S:t>\ 
T^oy- h^{bM3&t/tuaiL/c:4^"\' *y ^ • ^t^-lf-T F 
^x^y^^^mSLT. g n 1 

4^ u >^ u :3 >M 9 ;5^t;tiJii^Si^ e €>^^ x ^y ^ 

[0 0 3 6]fint>. €>LS i NMtCct^{PiMlfeStM6^ 

s i 02 mB(ov-hmmmo:)mmi. ^Hus^unv^ 

TOy— FT'feS lS@0.1^US/UrF>M4tcS*LIEffi 

?^f?5tt(DMl/^IIIlM*fe^M6;0^tf ^n^<OT% ±aib^cJ: 

[0 0 3 7] ^fc. **Sfio^]g^T*ti> :7-r-;l/F^<t 

M2cOffJJtc:fel>T. :7;t hUi>*XF 1 0:^^ 37^— ;l/F 
Kitai 2OL0C0Sx^y v^gi5;^5i^tCffiS-r ^ <i: -9 
tC, L O C O S X -y >?gP3b> e)'> L^^JgfigSi^fiiJtC 
Ao/cigP^i^tcP^P 1 0 a^JB^-r^il^fetCx ^^<D-^tU 
•9-^ FXMTffM^ U F/i ^ L O C O S X ^y 

i^SPi:W^tc?Ei^i&^UZ-^>x:&^-SCi:3b^T^^. m 
z.l£. FXStC^Sl^T. V-X/FWVF- 

/^>hOffii5(^D^>i&l^ (V-X/FU^V^^OlHTaf^ 

^r^rx-yU (RTA : Rapid Th 
ermal Anneal ingX^i^ RTF: Rapid Thermal Prcx:essin 
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(T i) Ml m^i£. M/P4 ooAmmi^c 
[0 0 3 9] ^Xi^c. msicTjk-r^oic. m^(>s. rtp 



[0 0 4 0] C<OB$. :*:^ffiOJgST*ti:. MOSFET. 

oy-Fii@^^^'rs>i<U'>un>M4to±tc. ^ojk 

U>^i;:3>M4.tt)^*i/£0.-i^U>^Un>'M9^iS:tt. 
MOS F ET<?D>!r-hi|@tCflc#-r^Ci:^<. -^tc, ffi 

20 

[004 1] S^c. y>\^-:f(0^-VzyV::i>m9^-> 
Fft-rsOT*. $^^$?V->U'9--f'Fiil 2 0fgetn: 

[0 0 4 2] Mtc. *0«O<J:-9tc. ^J^U-^Urn^Mg^D 
fliiP^. T i li 1 1 OM/?0 2fg@StC^a6S^LT:fe 
4^U>'Un>'M9 0^a6^tC^T^^^>>"J-*t 

F (T i s i 2 ) icr^ctti^r^^^ CtXlC^O. V 

- h wmm\n . jtR6^ ^fiino y > F- 7^2^ u u n 

[0 0 4 3] ^/c> mi UC^"r<i: -5^0 MO 

a7b^S^^fci6tC. nMO SSi^h pMO S^^^T'^ 
F0m*>Jtctfe)O^7b'«f|^LTV>/c;^^ 

y VF-7'>1^U->U3>;g:i>'U^t-r Fft-r^c^tc 
[00 4 4] :k\z. m9\Z7B'r^o\c^ m?L\i£. ±min 40 

aiC^SBBJSl 4^/^^— VJg^LT. M0SFET:& 

[0 0 4 5] i:i±i,cmmLrc^^ic. ^mmcommv 
ti> hm®BB«i*> MO s F E Toy- h^^mm 
'rs^i<Ui^unvM4 -f-^D^^y i/un>M4io±(c 

T. Y-hmmmm<Di&t&tfiit^m^r^o s^ot. m so 



OS F ETOy-FB^V mtf. 0. 1-0. 35/i 

[0 0 4 6] «/c. y>F-::^o4^y>'Un>]^9*'> 

FO{ggfitft;^^tuaiL;^Ccfc^j5::^)M!l% (b^;^^) 

vs^y-it^r Fom^f*^^fp-r^ci:A^t?#;So 

[0 0 4 7] ^ts. i:i±icmmi.rc:^mmmmxit. 
•y-u+^-r Fya-fextc^o. mosfetcov— x;&t5 

3>M9c7D^^^^U'9--r Fft-rntirai/^o 

[0 0 4 8] ^/-c. ±acOfi?ijT*li:. y-Fm@BE^^» 
•?ffMSi^J;^no>'^-;l/FKfl:M2±T{i. m^T-Bf^ 
V FH 1 2 O^T*y- h mffiBSS®^i*<7)5£55'«: 
4^. >^^-;l/F^fbM2±T^^^^JB^SS^^|Wli;r|ri 

[0 0 4 9] 

•9-^Fe*agLTy-FM<gE*a*1S^bTV^:5o fit 

[0 0 5 0] ^tz. mxirS. y:y\^—'f(or-Vzyv^> 

[laffiOffim^lttB^] 

[^ 1 ] :^mm<Dmm<Dmmicx:^^miimm<omMx 

[1^2] [wi. nmo)mmic^^^^mi^&m(Dmmj:m^ 
^^'rmmmmmxs>^o 

[0 3] irI. ^ifSojg^tCct^^^i^sMoiaiixjg^ 
[13 4] iri. ^m(Dmmic^^^mi^mm<Dmmj:m^ 
[US] m. mm(Dmmic<^^^mi^^mo:>mmj:m^ 
[116] iri. nm(ommifC^^^miiimm<Dm7^jLm^ 
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[0 8] ^mommicj^^^mwmso^mmum^ 



[nil] cMosmf&<D^mi^mm^mrmmmz^$> 
5-immt!umm. e-mmmmm (s i ni^) . 7- 

SiSfiffifcS. 8-S i O2 9-.i^Ui^Un:y| 



[^1] 



[mi 0] 



106 




105 



100 



103 101 103 



[1^2] [mil] 




[1^3] 




7 5 3 5 7 
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[1^4] 




7 5 3 5 7 




[1^6] 
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7 5 3 S 7 



[1^9] 




12 7 5 3 5 7 12 



F^— A(#^) 4M104 AAOl BBOl BB20 BB25 CCOl 

CC05 DD04 DD37 DD80 DD84 
DD88 DD89 EE09 EE 17 FF07 
FF14 GG09 GGIO HH16 
5F040 DAOl DA 14 DB03 DCOl ECOl 
EC04 EC07 EC 13 EC! 9 EF02 
EFll EH02 EJ08 EKOl FA03 
FA05 FA07 FA16 FA19 FB02 
FB04 FCOO FC19 FC28 



